Structural analysis of N-linked oligosaccharides from glycoproteins secreted by Dictyostelium discoideum. Identification of mannose 6-sulfate.
The N-linked oligosaccharides found on the lysosomal enzymes from Dictyostelium discoideum are highly sulfated and contain methylphosphomannosyl residues (Gabel, C. A., Costello, C. E., Reinhold, V. N., Kurtz, L., and Kornfeld, S. (1984) J. Biol. Chem. 259, 13762-13769). Here we report studies done on the structure of N-linked oligosaccharides found on proteins secreted during growth, a major portion of which are lysosomal enzymes. Cells were metabolically labeled with [2-3H]Man and 35SO4 and a portion of the oligosaccharides were released by a sequential digestion with endoglycosidase H followed by endoglycosidase/peptide N-glycosidase F preparations. The oligosaccharides were separated by anion exchange high performance liquid chromatography into fractions containing from one up to six negative charges. Some of the oligosaccharides contained only sulfate esters or phosphodiesters, but most contained both. Less than 2% of the oligosaccharides contained a phosphomonoester or an acid-sensitive phosphodiester typical of the mammalian lysosomal enzymes. A combination of acid and base hydrolysis suggested that most of the sulfate esters were linked to primary hydroxyl groups. The presence of Man-6-SO4 was demonstrated by the appearance of 3,6-anhydromannose in acid hydrolysates of base-treated, reduced oligosaccharides. These residues were not detected in acid hydrolysates without prior base treatment or in oligosaccharides first treated by solvolysis to remove sulfate esters. Based on high performance liquid chromatography quantitation of percentage of 3H label found in 3,6-anhydromannose, it is likely that Man-6-SO4 accounts for the majority of the sulfated sugars in the oligosaccharides released from the secreted glycoproteins.